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in 1,000).  Several methods have been developed to extrapolate from high doses to low doses that would correspond to risk of such magnitudes. A difficulty with low-dose extrapolation is that a number of the extrapolation methods fit the data from animal experiments reasonably well, and it is impossible to distinguish their validity on the basis of goodness of fit.  (From a mathematical point of view, distinguishing among these models on the basis of their fit with experimental data would require an extremely large experiment; from a practical point of view, it is probably impossible). As Figure 1-2 shows, the dose-response curves derived with different models to diverge below the experimental doses and may diverge substantially in the dose range of interest to regulators. Thus, low-dose extrapolation must be more than a curve-fitting exercise, and considerations of biological plausibility must be taken into account.
Although the five models shown in Figure 1-2 may fit experimental data equally well, they are not equally plausible biologically. Most persons in the field would agree that the supralinear model can be disregarded, because it is very difficult to conceive of a biologic mechanism that would give rise to this type of low-dose response. The threshold model is based on the assumption that, below a particular dose (the "threshold" dose of a given carcinogen) there is no adverse effect.  This concept is plausible, but not now confirmable. The EDQ^ study showed an apparent threshold for bladder cancers caused by 2-acetylaminofluorene; when the data were replotted on a scale giving greater resolution (OTA, 1981), the number of bladder tumors consistently increased with dose, even at the lowest doses, and no threshold was detected. Another aspect of the debate over thresholds for inducing carcinogenic effects is the argument that agents that act through genotoxic mechanisms are not likely to have a threshold, whereas agents whose effects are mediated by epigenetic mechanisms are possibly more likely to have a threshold. The latter argument is also currently open to scientific challenge. Finally, apparent thresholds observable in animal bio-assays cannot be equated with thresholds for entire populations. Even if a threshold exists for individuals, a single threshold would probably not be applicable to the whole population.
Animal-to-Human Dose Extrapolation In extrapolating from animals to humans, the doses used in bioassays must be adjusted to allow for differ-